Local regulatory policies addressing vineyard conversion are rapidly evolving in Napa, Lake, Santa Barbara and Sonoma counties. While vineyard development can have an array of effects on forests, watersheds, wetlands, fish and wildlife (Garrison 2000) , local policies usually address only soil erosion and water quality. Evolving policies often require farmers to register new vineyard developments with the county, representing some of the first limitations on agricultural development in California.
For an in-depth examination of Sonoma County's local regulations, we used a geographic information system (see GIS box page 8) to analyze Sonoma County's Vineyard Erosion and Sediment Control Ordinance adopted in February 2000, which set standards for the development of new vineyards on certain slopes. The purpose was to quantify the areas that would be more and less affected by new regulation, in order to better evaluate the policy and assist decisionmakers.
The Sonoma County ordinance assigns new plantings of vineyards on slopes lower than 15% (10% for highly erodible soils) as Level I and requires a 25-foot stream setback and notification of the agricultural commissioner.
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Level II requires a certified erosioncontrol plan for sites averaging between 15% to 30% slope (10% to 15% for highly erodible soils) and can be prepared by a qualified person with experience in preparing such plans. Level III requires a certified erosioncontrol plan that must be prepared by a qualified professional (such as a registered landscape architect or certified rangeland management specialist). Level III sites are defined as having average slopes from 30% to 50% (15% to 50% for highly erodible soils). Vineyards that fall in Levels II and III must also have a 50-foot setback from the top of the stream bank, although variances can be applied for. With certain limited exceptions, development on slopes greater than 50% is prohibited. The ordinance identifies seven soil types as highly erodible. Slope categories for vineyard replantings are treated slightly differently. Our research is focused on potential impacts of future vineyard expansion and does not address replanting levels. The ordinance does not address upland vegetation removal and other habitat conservation issues.
Spatial analysis
The GIS we developed for vineyards across Sonoma County's land- fig. 1 ). Where we had digitized soils data into a GIS format, these levels reflect whether or not the site is on erodible soils; otherwise, the site was analyzed based on slope class alone. For the entire 1,015,179 acres of Sonoma County, 38% fall into Level I, 23% into Level II, and 28% into Level III. About 11% have slopes greater than 50%. We used a digital layer showing vineyard locations established through mid-1997 (see p. 7), which allowed us to calculate how much of this vineyard land would fall into the various regulatory levels if the policy had been in place at the time these vineyards were established. In this case, less than 1% of the vineyards established prior to 1997 were planted on sites that would have been entirely restricted by the proposed policy (slopes greater than 50%); very few (5%) would require Level III regulations, and only slightly more (11%) would require Level II regulations.
To estimate the percentage of plantable acreage left that falls under this ordinance, we began with the amount of acreage that was planted from June 1990 through June 1997, or 11,663 acres. We made the assumption that the same number of acres will be developed from 1998 through 2005 -a conservative estimate of growth since projects totaling close to 9,000 acres had been submitted to the agricultural commissioner's office by the end of 1999 (Press Democrat Jan. 15, 2000) . Using the model we built to map undeveloped areas that are similar to existing vineyards (see p. 12), we mapped the most probable 11,663 acres that are as yet undeveloped. The areas likely to be developed, if vineyard development continues, fall into the levels of the ordinance in a fashion similar to the already developed vineyards ( fig. 2 ), in that 84% fall into relatively flat areas subject to Level I regulations.
We also examined how future areas for vineyard development will be affected by the Sonoma County ordinance by calculating the areas that fall into the different slope categories (Levels I, II and III) for all of the acres mapped as having a relative probability of being suitable for vineyards greater than 0.5 in our model (see p. 12).
We conclude that most future vineyard development in Sonoma County will fall under Level I and no more than 36% of future vineyard development, and more likely closer to 20%, will fall under the more stringent regulations requiring 50-feet setbacks and an erosion-control plan. Before the ordinance was adopted, we provided analysis to the committee that developed the ordinance, the board of supervisors and the public. We hope continued use of this approach assists the public and policy-makers to quantify the implications of policies for agricultural development and environmental protection. 
